Extrasolar planet searches at the TUG: Test observations and capabilities by Yilmaz M. et al.
Extrasolar planet searches at the TUG: Test observations and capabilitiesq
M. Yılmaz a,⇑, S.O. Selam a, B. Sato b, H. Izumiura c, I. Bikmaev d, H. Ando e, E. Kambe c, V. Keskin f
aAnkara University, Faculty of Science, Department of Astronomy and Space Sciences, TR-06100, Tandog˘an, Ankara, Turkey
b Tokyo Institute of Technology, 2-12-1 Ookayama, Meguro-ku, Tokyo 152-8550, Japan
cOkayama Astrophysical Observatory, NAOJ, Kamogata, Okayama 719-0232, Japan
dDepartment of Astronomy, Kazan Federal University (KFU), 420008 Kazan, Russia
eNational Astronomical Observatory of Japan, 2-21-1, Osawa, Mitaka, Tokyo 181-8588, Japan
f Ege University Observatory, TR-35100 Bornova, _Izmir, Turkey
h i g h l i g h t s
" We started a extrasolar planet search survey at Turkish National Observatory.
" I2-cell was successfully installed to the Coude Echelle Spectrograph at RTT150.
" We achieved a precision about 10 m/s for CES on RTT150.
" A speciﬁc computer code was developed to determine radial velocity measurements.
" We continue to follow radial velocity variations of 50 selected G and K giants.
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Radial velocities – miscellaneous
Extrasolar planets
a b s t r a c t
A small group of collaborators was established at the end of 2007 with the objective of starting an extra-
solar planet search at the TÜB_ITAK National Observatory of Turkey. High resolution spectra of some radial
velocity standards and planet-harbouring stars have since been obtained using an iodine (I2) absorption
cell placed in front of the entrance slit of the Coude Echelle Spectrograph (CES) in the 1.5-m Russian-
Turkish Telescope (RTT150). To determine precise radial velocity measurements for these stars, a new
computer code was developed by one of the collaborators (MY) using an IDL (Interactive Data Language)
programing platform speciﬁc to the RTT150’s CES + I2-cell data. This paper summarises the technical
setup, the new code, the test observation results and the precision achieved in the radial velocity mea-
surements. The results from radial velocity standards and planet-harbouring stars show that a precision
of approximately 10 m s1 was achieved with the CES on the RTT150 during the three years of test obser-
vations. In addition, the instrumental proﬁle (IP) characteristics of the CES on the RTT150 in this study
were derived by modelling the observed B-star + I2 spectra. The observed instrumental proﬁles were a
typical Gaussian shape and exhibited small variations that depended on the position on the CCD and also
varied between exposures, which affected the precision of the radial velocity measurements.
 2012 Elsevier B.V. All rights reserved.
1. Introduction
The new observational techniques and instrumentation that
have been introduced in the last two decades have led to the dis-
covery of very low mass planetary companions around distant
stars. These new techniques have different capabilities that are pri-
marily directed at the detection of tiny wobbles of a star in terms of
radial velocity or position due to gravitational attraction by an
orbiting planet and/or photometric transits (eclipse effects) in con-
veniently lined-up planet-star systems. For details regarding vari-
ous detection and data analysis techniques, refer to recent
reviews by Doyle (2008) and Santos (2008). Since the ﬁrst discov-
ery of a planetary companion around a solar-like star in 1995
(Mayor and Queloz, 1995), more than 750 extrasolar planets have
been discovered (see http://exoplanet.eu), and their numbers are
continuing to increase. Most of these objects have been found
with the so-called Doppler technique, which is based on precise
radial velocity (RV) measurements.
One method utilised to obtain precise RV measurements in-
volves the use of a gas absorption cell. A gas absorption cell can
be added to existing spectrographs without extensive modiﬁca-
tions and can greatly enhance the potential of the spectrographs,
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q TUG: TÜB_ITAK National Observatory of Turkey.
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